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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a storage medium dealing 
with a high density tendency and to provide its manufacturing 
method and manufacturing device productively manufacturing such a 
storage medium. 

SOLUTION: The storage medium is constituted so that a recording 
3 layer 2 is formed on a sheet like substrate 1 of thickness 0.3 mm or 



^ 1 below formed with a rugged pattern on its surface. This recording 
medium may be made a so-called flexible disk also, and may be stuck 
to the substrate having rigidity each other. This recording medium is 
formed by holding the sheet like substrate 1 of the thickness 0.3 mm 
or below between a stamper having the rugged pattern on its surface 
and a press-contacting roll, and transferring the rugged pattern to 
the sheet like substrate 1 by heating press-contact. The recording 
layer 2 may be formed after the rugged pattern is transferred, and 



may be formed beforehand on the sheet like substrate 1 before transferring. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1]A recording medium with which it comes to form a recording layer on a sheet like board with a 
thickness of 0.3 mm or less by which an uneven pattern was formed in the surface. 

[Claim 2]The recording medium according to claim 1 characterized by being not less than 70% in a field 
whose above-mentioned recording layer is an optical recording layer, and whose light transmittance of the 
above-mentioned sheet like board is the wavelength of 300 nm - 800 nm. 

[Claim 3]The recording medium according to claim 2, wherein the above-mentioned sheet like board 
consists of polycarbonate. 

[Claim 4]The recording medium according to claim 1 which the above-mentioned sheet like board sticks on 
a substrate which has rigidity, and it comes to unite. 

[Claim 5]The recording medium according to claim 4 which a substrate which has the above-mentioned 
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rigidity is an optical disk substrate in which an optical recording layer was formed, and is characterized by 
sticking optically a sheet like board in which an optical recording layer was formed via a transparent 
interlayer, and being considered as multilayer structure. 

[Claim 6]The recording medium according to claim 5, wherein the above-mentioned interlayer is a 
pressure-sensitive pressure sensitive adhesive sheet. 

[Claim 7]A manufacturing method of a recording medium putting a 0.3 mm or less-thick sheet like board 
between the surface with La Stampa which has an uneven pattern, and a sticking-by-pressure roll, and 
transferring the above-mentioned uneven pattern to a sheet like board by heat crimping. 
[Claim 8]A manufacturing method of the recording medium according to claim 7 characterized by forming a 
recording layer on a sheet like board after transferring an uneven pattern. 

[Claim 9]A manufacturing method of the recording medium according to claim 7 forming a recording layer on 
a sheet like board beforehand. 

[Claim 10]A manufacturing method of the recording medium according to claim 7 heating above-mentioned 
La Stampa to a temperature higher 5-60 ** than a glass transition point of a sheet like board. 
[Claim 1 1]A manufacturing method of the recording medium according to claim 7 setting temperature of the 
above-mentioned sticking-by-pressure roll as a temperature lower 5-80 ** than a glass transition point of 
a sheet like board. 

[Claim 12]A recording-medium manufacturing installation comprising: 

A sheet like board delivery means which supplies a sheet like board continuously. 

La Stampa which has an uneven pattern on the surface. 

A heating stage which above-mentioned La Stampa is laid and heats this. 

A sticking-by-pressure roll which sticks the above-mentioned sheet like board by pressure to 
above-mentioned La Stampa. 

[Claim 13]The recording-medium manufacturing installation according to claim 12, wherein an 
electromagnetic induction heating coil is built into the above-mentioned heating stage. 
[Claim 14]The recording-medium manufacturing installation according to claim 12, wherein a refrigeration 
unit which cools a sheet like board below to a glass transition point is provided in the latter part of the 
above-mentioned heating stage. 

[Claim 15]The recording-medium manufacturing installation according to claim 14, wherein a transportation 
means conveyed one by one from a heating stage installed position to a refrigeration unit installed position 
is established [ La Stampa / two or more preparations and / these ] in above-mentioned La Stampa. 
[Claim 16]The recording-medium manufacturing installation according to claim 15, wherein the 
above-mentioned transportation means is a transportation belt. 

[Claim 17]The recording-medium manufacturing installation according to claim 14, wherein a recording layer 
film deposition system and a punching press are provided behind a refrigeration unit and a series of 
processes from transfer of an uneven pattern to punching are performed continuously. 
[Claim 18]The recording-medium manufacturing installation according to claim 14, wherein transfer of an 
uneven pattern is performed after a recording layer film deposition system is formed ahead of a heating 
stage and a recording layer is formed in a sheet like board. 



3 



JPH1M85291 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the recording medium which formed the recording layer in 
the sheet shaped substrate with thin thickness. 

Furthermore, it is related with the manufacturing method and a manufacturing installation. 
[0002] 

[Description of the Prior Art]The optical recording medium and the magnetic recording medium are known 
as an audio signal, a video signal, and a recording medium that records other varieties of information further. 
[0003]In the erasable magneto-optical disc and phase change disk among these recording media (for 
example, what is called a compact disk), what is called a discrete mold hard disk, etc., It is recorded when 
data information, a tracking servo signal, etc. form fine uneven patterns, such as phase pits and a pregroove, 
in an information storage layer. 

[0004]And, for example with the optical disc, injection molding process is widely performed as a formation 

method of the information storage layer which has these fine uneven patterns. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, the thing for which densification is advanced quickly 
and a track pitch is narrowed in the field of a recording medium, Enlarging the numerical aperture of the 
optical lens for recording or reading shortening the recording wavelength of light and shortening shortest pit 
length and information, piling up an information storage layer and considering it as multilayer structure, 
pasting disks together and considering it as double-sided structure, etc. are examined. 
[0006]Although these are embodied as a result of improvement of an optical system, a drive, etc., 
development of an exotic material, and Hitoshi Kougami of manufacturing technique, on the other hand, a 
thing with each severe accuracy is required increasingly. 

[0007] For example, although there are record / reproduction art by the blue laser which carried out short 
wavelength formation of the recording wavelength as a leading means for densification, increase of the 
number of lens openings of an optical system, etc., the spot diameter of light must be extracted small and an 
object lens must be brought close to an information storage layer. 

[0008] An object of this invention is to provide the manufacturing method which can manufacture further the 
recording medium which has the characteristic corresponding to densification with sufficient productivity 
for the purpose of providing the recording medium which can respond to the above-mentioned densification, 
and a manufacturing installation. 
[0009] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, as for a recording medium 
of this invention, it comes to form a recording layer on a sheet like board with a thickness of 0.3 mm or less 
by which an uneven pattern was formed in the surface. 

[0010]Short wavelength formation of a laser beam and increase of a numerical aperture are required for 
improvement in storage density, and it is necessary to perform record and reproduction of a signal to it near 
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the surface of a recording medium as a result. 

[0011]This is clear also from relation between the numerical aperture NA of a lens, and thickness of a 
substrate, and the wavelength lambda of a laser beam used for record and reproduction and a relation of the 
numerical aperture NA. 
[0012] 

f=D/2NA>WD f. — focal distance D: of a lens — effective diameter NA: of an object lens — numerical 
aperture WD: of an object lens — the test working distance depth of focus of an object lens =lambda/(NA) 
2 skew tolerance **lambda/(NA) 3 thickness nonuniformity tolerance . An expression of relations more than 
**lambda/(NA) 4 shows that densification more than the former is considered, and at least 0.75 or more 
numerical apertures should just set thickness of a substrate to 0.3 mm or less in order to keep an object 
lens from colliding with a substrate. 

[0013]Since a recording medium of this invention is characterized by coming to form a recording layer on a 
0.3 mm or less-thick sheet like board, in the case of an optical recording medium, it can respond at high 
NA-ization, for example. 

[0014]In the case of a magnetic recording medium, simultaneously with densification, slimming down and a 
weight saving are possible. 

[0015]By the way, if it is going to fabricate, for example by injection molding process when intensity of a 
substrate is in a cube of thickness at proportionality and it is made thin with thickness of a substrate at high 
NA-ization, Various problems, such as modification by increase of a double reflex by inferior transfer of a pit 
or a groove and molecular orientation distortion of resin, orientation distortion, or heat stress distortion, 
occur. 

[0016]Then, a manufacturing method and a manufacturing installation of this invention were proposed. That 

is, a manufacturing method of a recording medium of this invention puts a 0.3 mm or less-thick sheet like 

board between the surface with La Stampa which has an uneven pattern, and a sticking-by-pressure roll, 

and transfers the above-mentioned uneven pattern to a sheet like board by heat crimping. 

[001 7]This invention is characterized by a manufacturing installation comprising the following. 

A sheet like board delivery means which supplies a sheet like board continuously. 

La Stampa which has an uneven pattern on the surface. 

A heating stage which above-mentioned La Stampa is laid and heats this. 

A sticking-by-pressure roll which sticks the above-mentioned sheet like board by pressure to 
above-mentioned La Stampa. 

[001 8]It becomes possible to manufacture a recording medium which may be satisfied with adopting these 
manufacturing methods and a manufacturing installation of the characteristics, such as transfer nature and 
a double reflex, also when a sheet like board of 0.3 mm or less is used with sufficient productivity. 
[0019] 

[Embodiment of the Invention]Hereafter, a recording medium which applied this invention and a 
manufacturing method for the same, and a manufacturing installation are explained in detail, referring to 
drawings. 

[0020]The basic constitution of the recording medium of this invention forms the recording layer 2 on the 
0.3 mm or less-thick sheet like board 1, as shown in drawing 1 . 
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[0021]Uneven patterns, such as a pit and a groove, are formed in ths near field in which the recording layer 
2 of the sheet like board 1 is formed, and the uneven pattern is formed also in the surface of the recording 
layer 2 as a result. 

[0022]In the case of an optical recording medium, a metal reflection film, a magneto-optical recording layer, 
a phase change recording layer, organic-coloring^matter layers, etc. are such combination, and, in the case 

of a magnetic recording medium, the recording layer 2 is a magnetic alloy thin film etc. - ■. 

[0023]The protective film 3 may be formed if needed, for example, in the case of an optical recording 
medium, an ultraviolet-curing-resin film etc. cover the recording layer 2 as the protective film 3, and are 
formed in the surface of the above-mentioned recording layer 2. In the case of a magnetic recording medium, 
a lubricant layer, a carbon film, etc. are formed as the protective film 3. 

[0024]So to speak, the recording medium of above-mentioned composition can be dealt with as a flexible 
optical disk and a flexible discrete disk by piercing disc-like and forming. 

[0025]Substrate 1 either the recording layer 2 side or the side can also perform record and reproduction, for 
example, when it is an optical recording medium, it irradiates with a laser beam from the sheet like board 1 
side, and since the thickness of the substrate 1 is very as thin as 0.3 mm or less also as record and 
composition which is reproduced, it can fully respond to high NA-ization etc. 

[0026]When irradiating with a laser beam from the sheet like board 1 side, performing record and 
reproduction and it considers aiming at the high density recording more than the former, it is desired for the 
sheet like board 1 used as a light transmission layer to have the high transmissivity of light in the laser 
wavelength region used for record or reproduction. 

[0027]It is preferred to use a polycarbonate sheet for the sheet like board 1 from such a viewpoint in the 
optical recording medium of the structure shown in above-mentioned drawing 1 . 

[0028]A polycarbonate sheet is raising purity by the device on a process, etc., and shows a good light 
transmittance state in a large wavelength band. 

[0029] Drawing 2 shows the wavelength dependency of the transmissivity of a 100-micrometer-thick 
polycarbonate sheet, and shows not less than 80% of light transmittance in the wavelength of not less than 
300 nm. 

[0030]In the wavelength of not less than 400 nm, although light transmittance has hit the ceiling, this is 
based on the surface reflection in the interface of air, a polycarbonate sheet and a polycarbonate sheet, and 
air, about 4%, is total and serves as about 8% of loss, respectively. 

[0031]If at this rate is deducted and light transmittance of the material itself is made into 100% near the 
wavelength of 700 nm, since the reading is 82%, on the wavelength of 300 nm, it will become 82 / 92= 89.1%. 
This figure is a value in 100 micrometers in thickness, and thickness becomes that square root (94.4%) in 50 
micrometers of a half. 

[0032]Therefore, the light transmittance of the maximum mD of 300micro of the thickness of the sheet like 
board 1 will be 94.4% of 6th power, i.e., 70.8%. Since light transmittance becomes a gone back and forth back 
and forth part when using it as an optical disc, light transmittance will be total and will be obtained 50.1%. 
This figure is a value which can be equal to practical use enough. 

[0033]Although the sheet like board 1 in which the above-mentioned recording layer 2 was formed may be 
used as a recording medium as it is, it is pasted together to the substrate which has rigidity and is good also 
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as a recording medium. 

[0034] Drawing 3 pastes up the sheet like board 1 in which the recording layer 2 was formed on the 
supporting board 4 which consists of aluminum, glass, etc., and shows the recording medium made into 
lamination structure. 

[0035]In this example, the recording layer 2 has attended the surface and record and reproduction are 
performed from the recording layer 2 side. Therefore, in considering it, for example as a magnetic recording 
medium, a carbon protective film is formed in the surface of the recording layer 2, or it forms lubricant 
layers, such as silicone oil. 

[0036]In the case of an optical recording medium, it pastes together so that the recording layer 2 may 
counter with the supporting board 4 conversely, and through the sheet like board 1, it irradiates with a laser 
beam and can also have composition which is recorded and reproduced. 

[0037]Or it is also possible to consider it as multilayer structure as shown in drawing 4 . This multilayered 
optical disk pastes together optically the sheet like board 1 which formed the optical recording layer 12 on 
the supporting board 1 1 in which the uneven pattern was formed by injection molding or the 2P method, and 
formed the recording layer (optical recording layer) 2 on this via the transparent adhesives layer 13. 
[0038]UV cure adhesive etc. are used, for example and the thickness of the adhesives layer 13 which is an 
interlayer is about 20-70 micrometers. It is possible to also make the semhhardening transparent plastic 
film etc. of the thickness in which it does not interfere optically intervene as an interlayer. 
[0039]A pressure-sensitive adhesive sheet is also optically preferred at the point of being transparent. A 
pressure-sensitive pressure sensitive adhesive sheet consists of acrylic pressure sensitive adhesive, for 
example, it is the double-sided pressure sensitive adhesive sheet excellent in transparency and the 
homogeneity of thickness, for example, there are trade name DA-8320 by NITTO DENKO CORP. and 
DA-83 10 grade. 

[0040]As a result of measuring using a spectrophotometer (Jasco V750) about this pressure-sensitive 
pressure sensitive adhesive sheet, for example, the light transmittance of trade name DA-8310 by NITTO 
DENKO CORP., it turned out that the wavelength band up to 300 nm shows the light transmittance of not 
less than 90%, and it has about the same good transparency as a glass plate. 

[0041 ]It faces reading information and the thing small as much as possible of the double reflex of the 
adhesives layer 13 which is an interlayer is preferred. Even if it tries to focus a reading laser beam, 
astigmatism is increased and it becomes impossible to be able to finish extracting, if a double reflex is large. 
As a result of measuring the double reflex of the above-mentioned pressure-sensitive pressure sensitive 
adhesive sheet, it was error-of-measurement within the limits (almost zero). 

[0042]Therefore, it can be said that the above-mentioned pressure-sensitive pressure sensitive adhesive 
sheet is satisfactory as the adhesives layer 1 3 from the field of an optical property. 

[0043]As the above-mentioned supporting board 11, 1.2 mm in thickness or a 0.6-mm polycarbonate board 
is used, for example. On the recording layer 2, the protective film 3 which consists of ultraviolet-rays resin 
is formed. 

[0044]When the above thickness considers shaping of the sheet like board which has an uneven pattern 
thinly, even if shaping is difficult for conventional ir\jection molding, compression molding, etc. and they are 
able to fabricate a resin pellet by the method of carrying out melt molding, Transfer nature, a double reflex, 
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a tilt, etc. cannot satisfy the various characteristics required of an optical disc. 

[0045]Although a method (the 2P method), roll compression forming (the sheet embossing method), etc. by 
photopolymerization are examined in addition to this, the actual condition is hardly used from problems, 
such as productivity, a manufacturing cost, reliability, and quality. 

[0046]For example, although rolled form La Stampa is used for JP,5-16230,A or JP.6-68527.A or the sheet 
forming method which fixes La Stampa to a roll and compresses melting resin is indicated as a sheet 
embossing method, A complicated process and machine accuracy — pattern formation of the detailed 
unevenness must be carried out by etching or electrocasting, or La Stampa must be fixed to a roll without 
unevenness — are needed for a mirror plane roll. 

[0047]In addition, in the sheet forming by compression of melting resin, modification of 
deviation-from-circular-form gap, a pit, and a groove takes place easily according to the double reflex 
nonuniformity by the resin orientation at the time of rolling, the differential shrinkage of resin by the 
difference in the conveying tension (flow direction of resin) of a rolling direction, etc., and it is easy to cause 
a tracking error, disorder of an RF signal, etc. 

[0048]Even if it uses a mirror plane roll, ****** (die line) of T-die needs to remain as thickness 
nonuniformity, and the sheet which carried out roll compression embossing extrusion from T-die needs to 
pose the problem that the aberration by the difference in a refractive index is big, for this reason needs to 
manage roll temperature, revolving speed, rotation unevenness, etc. severely. 

[0049]Then, a desired replica is created with sufficient productivity by carrying out heat crimping of the 
sheet which is satisfied with this invention of an optical property, for example to La Stampa by which prepit 
and a groove were minced, and carrying out embossing to it directly with a stickingHay-pressure roll. 
[0050]Hereafter, the manufacturing process by this invention is explained. 

[0051]First, the sheet used as a substrate is prepared. This may use a commercial transparent sheet and 
may use the transparent sheet which carried out continuation extrusion with the extruder and was formed. 
[0052]As for the thickness of a sheet, it is preferred to carry out within the limits of 70-300 micrometers. 
Although the construction material of a sheet is not asked, polycarbonate, polyester, amorphous polyolefine, 
etc. are preferred, for example. In the case of a magnetic disk, I hope that it is not necessarily optically 
transparent. 

[0053]Next, heat crimping of the sheet is set and carried out between the flat heating stage which fixed La 
Stampa, and a sticking-by-pressure roll (metal or thing which carried out the rubber lining.), and the uneven 
pattern of La Stampa is transferred. 

[0054]At this time, the temperature of a heating stage (namely, La Stampa) is set as a temperature higher 
5-60 ** than the glass transition point of a sheet, and a desirable temperature high 10-40 **. 
[0055]On the other hand, a sticking-by-pressure roll is set as a temperature lower 5-80 ** than the glass 
transition point of a sheet, and a desirable temperature low 5-40 **. 

[0056]Subsequently, the sheet in which the uneven pattern was transferred by heat crimping is cooled 
below to a glass transition point, and a sheet is torn off from La Stampa. Spraying and the cooling roller of 
exhaust air may be used for cooling of a sheet. 

[0057]Then, after forming record film and forming a protective film if needed, it clips circularly and is 
considered as an optical disc and a magnetic disk 
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[0058]In the case of the optical disc only for playback, the above-mentioned record film forms the reflection 
film which consists of aluminum etc., for example. Also in the case of a magneto-optical disc, a phase 
change disk, an added type disk of a postscript, etc., predetermined record film is formed with techniques, 
such as vacuum evaporation and weld slag. 

[0059]After applying a protective film with a roll coat or a spin coat, for example in the case of an 
ultraviolet-curing-resin film, it irradiates with and hardens ultraviolet rays. 

[0060]What is necessary is just to use a press or a laser cutter, in order to carry out trimming of the sheet 
to desired size and shape. 

[006l3 Drawing 5 shows an example of the manufacturing installation which performs the process of these 
series continuously. 

[0062]In this manufacturing installation, the sheet 21 is continuously supplied from the delivery roll 22, and 
is rolled round by the winding roll 23. 

[0063]And the embossing transfer section, the recording layer film formation part, the protective film 
formation part, and the punching part are arranged one by one in the feed route of the sheet 21. 
[0064]An embossing transfer section is a portion which transfers embossing (uneven pattern) of the prepit 
which comprised the sticking-by-pressure roll 24 and La Stampa 25, put the sheet 21 by these, and was 
formed in La Stampa 25, a groove, etc. on the sheet 21. 

[0065]Although the above-mentioned sheet 21 is considered as composition it runs in the state where 
predetermined has held in the sticking-by —pressure roll 24, and it was twisted around it on the square by the 
guide roll 26 here, in order to prevent sagging by thermal expansion, for example, it is good also as 
composition which carries out preheating, applying tension with a preheating roll. 

[0066]By using for the sticking-by-pressure roll 24 the roll etc. with which silicone rubber was lined and 
ground by predetermined thickness (for example, about 6 mm), for example, and circulating through the 
warm water etc. which were heated to the inside, It is considered as a temperature lower 5-80 ** than the 
glass transition point of the sheet 21, and a desirable temperature low 5-40 **. Therefore, when a 
polycarbonate sheet (145 ** of glass transition points) is used for the sheet 21, 65-140 ** of temperature 
of the sticking-by-pressure roll 24 shall be 105-140 ** preferably. 

[0067]On the other hand, above-mentioned La Stampa 25 is laid on the heating stage 27 which incorporated 
the electromagnetic induction heating coil etc., for example, and La Stampa 25 is also heated by heating this 
heating stage 27. At this time, cooking temperature of the heating stage 27 (namely, La Stampa 25) is made 
into a temperature higher 5-60 ** than the glass transition point of a sheet, and a desirable temperature 
high 10-40 **. As a heating method of the heating stage 27, a heater, heating by an oil temperature besides 
said electromagnetic induction heating coil, etc. are employable. 

[0068]This heating stage 27 appears on the moving stage 28, between the sticking-by-pressure rolls 24, in 
an insert lump, it is interlocked with [ sheet / 21 / above-mentioned ] delivery of the above-mentioned 
sheet 21 until it moves to the below-mentioned refrigeration unit and the position which counters, after 
above-mentioned La Stampa's 25 beginning, and it is made movable. 

[0069]The refrigeration unit 29 cools the sheet 21 by a cooling pad or air spraying, and the sheet 21 
exfoliates from La Stampa 25 in this position. It is usable in what etc. was provided with the quick cooling 
mold release apparatus (for example, marl shrine make, a trade name cold pistol) by the low-temperature air 
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generator using adiabatic expansion as this refrigeration unit 29. 

[0070]Although the above is the composition of an embossing transfer section, Behind the sheet feed 
direction of this refrigeration unit 29, the recording layer film formation part, the protective film formation 
part, and the punching part are arranged one by one, and a series of processes from formation of the uneven 
pattern to the sheet 21 to membrane formation of a recording layer or a protective film and disk-izing are 

performed with what is called in-line. — = — < — — - 

[0071]To the above-mentioned recording layer film formation part, the continuation sputter device 30 here 
at a protective film formation part For example, the ultraviolet-curing-resin supply nozzle 31a, The punching 
press 32 is used for a punching part for the coater 31 provided with the spreading roll 31b, the ultraviolet 
irradiation lamp 31c, etc., respectively, and spreading formation of membrane formation by the weld slag of a 
recording layer or a protective film and punching to disk form are performed. 

[0072]Although the heating stage 27 was made movable and it had composition which carries out embossing 
transfer one by one by La Stampa 25 of one sheet in the above device, as shown, for example in drawing 6 , 
it is also possible to make the heating stage 27 into a fixed state, to circulate La Stampa 25 of two or more 
sheets, and to plan an efficiency increase. 

[0073]The crevice 27b in which the La Stampa mounting unit 33 is accommodated is established in the 
heating stage 27 which specifically built in the heating method 27a as shown in drawing 7 , It is made to move 
one by one, where La Stampa 25 is held to this La Stampa mounting unit 33, and cooling with the 
refrigeration unit 29 and the sheet 21 from La Stampa 25 are exfoliated from sticking by pressure of the 
sheet 21. At this time, the La Stampa mounting unit 33 makes about 0.3-0.5 mm and height lower than La 
Stampa 25. 

[0074]Delivery of the sheet 21 can be made smooth by cutting off the corners the front of the feed 
direction of the sheet 21 of the heating stage 27, or back, and attaching some tapers 27c and 27d. 
[0075]Or as shown in drawing 8 , it can also be considered as the system using a belt. Namely, it builds over 
the mirror plane belts 34, such as a stainless steel belt, for example between the rolls 35 and 36 of a couple, 
and is made to run at the same speed as the sheet 21. And fixed arrangement of two or more La Stampa 25 
is carried out on this mirror plane belt 34. Thereby, it is repeatedly sent in one after another from the La 
Stampa 25 heating stage 27 to refrigeration unit 29 position. 

[0076]If the conveyance guide hole 21a, the disk punching guide hole 21b, etc. are beforehand formed in the 
sheet 21 with techniques, such as a press, at this time as shown in drawing 9 , Positioning to La Stampa 25 
and positioning to punching press 32 grade will become positive, and it will become possible to establish a 
high-precision process. 

[0077]As mentioned above, although the manufacturing method and manufacturing installation which are 
consistent and perform even punching to membrane formation of a recording layer, formation of a protective 
film, and a disk from embossing transfer were explained, an embossing transfer process can also be 
performed, for example, after forming a recording layer beforehand on a sheet. In this case, what is 
necessary is just to arrange the continuation sputter device 30 for forming a recording layer before an 
embossing transfer section, as shown in drawing 10 . 

[0078]According to an above-mentioned manufacturing method and the manufacturing installation, like [ in 
direct embossing by the extruder - T-die ], for example, The optical strain by the flow nonuniformity called 
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polymer adhering to the accuracy of T-die or T-die or the die line by ** do not occur, and some die lines 
disappear with the heat and pressure at the time of embossing, and a desired disk is obtained with the 
sufficient yield. 

[0079]In injection molding, a disk with a thickness of 0.3 mm or less which cannot be attained can be 
manufactured in the state with little warping deformation by a double reflex of 10 nm or less, and what is 
called a floppy disk type of optical disc and the high density optical disk corresponding to high NA of surface 
read-out can be manufactured. 

[0080]Sheet cooking temperature can be set up highly and the productivity which cannot be attained in 

general injection molding can be secured by making the feed rate of a sheet quick. 

[0081] 

[Example]Hereafter, a concrete experimental result is explained. 

[0082]The uneven pattern (a pit and a groove) was transferred to the polycarbonate sheet using the device 
shown in example 1 drawing 5 . 

[0083]The used polycarbonate sheet is four kinds, 70 micrometers in thickness, 100 micrometers, 125 
micrometers, and 200 micrometers. 

The glass transition point is 145 ** f and a double reflex is 20 nm or less. 

[0084]Heating stage temperature (La Stampa temperature), and roll pressure and the feed rate of a sheet 
were changed, and the quality of transfer nature was investigated. A result is shown in Table 1. 
[0085] 
[Table 1] 
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[0086]Good transfer nature was able to be obtained by making temperature of a heating stage into a proper 
temperature so that clearly also from Table 1. 

[0087]The amorphous polyolefin sheet (the Nippon Zeon Co., Ltd. make, trade name ZEONEX sheet) was 
used instead of example 2 polycarbonate sheet, and the uneven pattern was transferred like Example 1. 140 
** and the double reflex of the thickness of the used amorphous polyolefin sheet are 10 nm or less 125 
micrometers and a glass transition point. A result is shown in Table 2. 
[0088] 
[Table 2] 
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□ - /UEkg/cmi 


jSsj&JSnm/mi n 




140 


15 


500 




20 


600 




155 


15 


600 




20 


600 




25 


1200 




170 


20 


600 




190 


20 


1200 





[0089]The amorphous polyolefin sheet (the Japan Synthetic Rubber Co., Ltd. make, trade name ARTON 
sheet) was used instead of example 3 polycarbonate sheet, and the uneven pattern was transferred like 
Example 1. 170 ** and the double reflex of the thickness of the used amorphous polyolefin sheet are 10 nm 
or less 100 micrometers and a glass transition point A result is shown in Table 3. 
[0090] 
[Table 3] 





n-;uj£ kg/cm 


i£a£j&inn/nrin 




; 170 


15 


500 




20 


600 




190 


15 


600 




20 


600 




25 


1200 




200 


20 


1200 




210 


20 


1200 





[0091]The polyethylene terephthalate sheet (70 micrometers in thickness, 125 ** of glass transition points, 
30 nm or less of double reflexes) was used instead of example 4 polycarbonate sheet, and the uneven 
pattern was transferred like Example 1. A result is shown in Table 4. 
[0092] 
[Table 4] 





□ -JUEkg/cm 






135 


20 


600 




I 150 


15 


600 




160 


20 


600 




185 


20 


600 





[0093]In the case of the polyethylene terephthalate sheet, it was difficult to acquire a good transfer state 
by the surface roughness by cracked gas, etc. 

[0094]In the example of five examples , the uneven pattern was transferred to the sheet which formed the 

recording layer beforehand, and production of the optical disc was tried. 

[0095]The used sheet is the same amorphous polyolefin sheet as previous Example 2. 

20-nm-thick chalcogenide type record film was formed by weld slag. 

The presentation of chalcogenide type record film is germanium:Sb:Te=2:2:5. 

[0096]The uneven pattern was transferred to the amorphous polyolefin sheet which formed said 
chalcogenide type record film using the device shown in drawing 10 . A result is shown in Table 5. 

12 



JPH1M85291 

[0097] 
[Table 5] 



^ T — Vi§^°C 








160 


15 


500 




20 


600 




185 


15 


600 




20 


600 




25 


1000 




200 


20 


600 





[0098]Also when record film was beforehand formed so that clearly also from Table 5, good transfer nature 
was obtained. 

[0099]The sheet which formed the magnetic alloy a priori was fabricated in the example of six examples . 
[0100]The used sheet was the same amorphous polyolefin sheet as previous Example 2 and Example 5, 
formed following each class by vacuum evaporation or weld slag, and used it as the magnetic alloy layer 
(recording layer). 
[0101] 

Ground chromium film (Cr) : 80-nm magnetic layer cobalt (Co):80~nm platinum (Pt) : The uneven pattern 
was transferred like Example 5 to the sheet in which 20 nm of this magnetic alloy layer was formed. A result 
is shown in Table 6. 



[0102] 
[Table 6] 



I/fflJfC 


a-JUJEkg/cm 




Bottoms 


170 


15 


600 




20 


600 




185 


15 


600 




20 


600 




25 


1000 





[0103]Good transfer nature was obtained also in the sheet in which the magnetic alloy layer was formed. 
[0104]Then, production of the hard disk was tried using this sheet. 

[0105]That is, the spin coat of the ultraviolet curing resin was first carried out to the 0.3-mm-thick disc-like 
aluminum plate generally used as a substrate of a hard disk. Mirror polishing of this aluminum plate is carried 
out, and the diameter of inside and outside is processed into desired shape. 

[01 06]IMext, after forming the above-mentioned magnetic alloy layer, trimming of the embossed sheet which 
performed concavo-convex transfer was carried out to the same size as an aluminum substrate, and it put 
on the aluminum substrate which turned the concavo-convex transfer face (magnetic alloy stratification 
side) up, and applied ultraviolet curing resin. 

[0107]After carrying out the high velocity revolution (3000-4000 rpm) in this state and shaking off excessive 
ultraviolet curing resin, it irradiated with ultraviolet rays during rotation, and the sheet was pasted up on the 
aluminum substrate. 
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[0108]The sheet was pasted up also like the field of the opposite hand of an aluminum substrate, and the 
disk with which the signal surface was formed in both sides was obtained. 

[0109]The following protective film was formed in the last, lubricant was applied further, and the hard disk 

was completed. 

[0110] 

Carbon protective film :12-nm lubricant (silicone oil) : The example of seven 2-nm examples is an example 
applied to the organic-coloring-matter system optical disc. 

[01 1 1]First, the following organic-coloring-matter recording layer was formed in the 125-micrometer-thick 

polycarbonate sheet by a spin coat or vacuum evaporation as record film. 

[0112] 

Cyanine-system organic coloring matter (it is a spin coat about a solvent diluent): 100-200nm 
phthalocyanine system organic coloring matter (vacuum evaporation) : the uneven pattern was transferred 
like Example 5 to 100-200 nm, next the sheet in which this organic-coloring-matter recording layer was 
formed. A result is shown in Table 7. 
[0113] 
[Table 7] 





□ -^JEkg/cm 






150 


15 


500 




20 


800 




175 


15 


600 




20 


600 




25 


1000 




200 . 


20 


600 





[01 14]Although in general good transfer nature was obtained, when cooking temperature was high, the 
surface unevenness by inner gas was observed. Since the decomposition temperature of organic coloring 
matter is as high as 260-270 **, it is thought that the gas from an inside is based on the low molecular 
weight compound or hygroscopic water in a sheet. 
[0115] 

[Effect of the Invention]According to this invention, it can respond to densification easily and it is possible 
to provide the simple recording medium of handling like what is called a floppy disk so that clearly also from 
the above explanation. 

[01 16]According to the manufacturing method of this invention, and the manufacturing installation, it is 
possible to manufacture the recording medium which can form an uneven pattern efficiently by good 
transfer nature to a sheet, therefore has the characteristic corresponding to densification with sufficient 
productivity. 

[Brief Description of the Drawings] 

[Drawing 1] It is an outline sectional view showing an example of the recording medium which applied this 
invention. 

[Drawing 2] lt is a characteristic figure showing the spectrum optical property of a polycarbonate sheet 
[Drawing 3] It is an outline sectional view showing other examples of the recording medium which applied this 
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invention. . 

[Drawing 4] lt is an outline sectional view showing the example of further others of the recording medium 
which applied this invention. 

[Drawing 5] It is a mimetic diagram showing an example of the manufacturing installation which is consistent 
and performs the process from concavo-convex transfer to punching. 

[Drawing 6] It is a mimetic diagram showing an example of the manufacturing installation which moves two or 
more La Stampa one by one with the La Stampa mounting unit, and performs concavo-convex transfer. 
[Drawing 7] It is an outline sectional view showing an example of a heating stage used by a fixed state. 
[Drawing 8] lt is a mimetic diagram showing an example of the manufacturing installation which moves two or 
more La Stampa one by one with a belt, and performs concavo-convex transfer. 

[Drawing 9] It is an important section outline top view showing the formed state of the tooling holes to a 
sheet. 

[Drawing 10] It is a mimetic diagram showing an example of the manufacturing installation which performs 
concavo-convex transfer after formation of a recording layer. 
[Description of Notations] 

1 A sheet like board and 2 [ La Stampa, 27 heating stages, 29 refrigeration units ] A recording layer and 3 A 
supporting board and 24 A sticking-by-pressure roll and 25 

[Translation done.] 



15 



(i9)B#s#sf/? (jp) 02) & 45 if ^ ^ (a) (.nwmm&mm 

WWII- 185291 



(43)^HS ¥fifcll¥(1999) 7 £9 0 



(51) IntCl. B 




F I 






G 1 1 B 7/24 


5 3 1 


Gl IB 


7/24 


53 1Z 
5 3 1 A 


5/82 






5/82 




5/84 






5/84 


Z 


7/26 


5 2 1 




7/26 


5 2 1 






jfcffjR f!*B©S18 OL 


(£1110 ft*BCtt< 


(21)ffl®#^ 


WHTl 0-22306 


(71) max 


000002185 










y--«5S£*t 


(22)ffiKH 


¥J«10¥(1998)2H3B 




SOKllWIIKltfi/ll 6 TI 7 S35# 






(72)56#£ 






(31)®fc*£&#^ 


f$«¥9 -280823 




«s®a;nKita;ii 6 th 7 §35# y- 


(32)«5feB 


¥9 (1997) 10£ 14 H 








(33)«fc»£KS 


0* (JP) 


(72)»Wt 


am (39 










JfDS«Ra;ilK4ta;rl6T@7S35# y- 


















3f*UU 










«^»a;iiK4ta;ii6Ta7S35^ v- 
















(74)^aA 


#a± 


£ (*2£) 



(54) oniae*] efl^&ra0S8*& mmm 



(57) ami 

0 . 3 ramttTOS/- hft»E±fc:l28W*^?nT 

D*toTfeJ:t\ c<olH»«*«, *BfcPiIia/<*— > 
TO->-h«atE*»*a*. 4nl»E«fc:J:?)±EC3ia 




(2) 



«FM¥ 1 1 - 1 8 5 2 9 1 



[if i ] mmm&^z->tf&j£2 nrcmis 

m&K2l ±EES»3b%gES«-P*t), ±E*>- 
300nm-8 0 0 n m<Dfig 
Wcfci^T 7 0 %«±-efe* C ill" £ff*3S l 

Ett&ESflKtt. 

5^Lh t « If *3S 2 EttOEStttt. 10 

[if *s 4 ] ±12^- httssawttfc^-r ssfcfc 

& S^fr 2 nx & a l EKOl SUSSfro 
«EflW*^dt^nfc^- httgfitfft¥W£SW&* 

-r siwwt 4 EffioEStttt. 
rasas e ] ±E*BW*«Etttt»^- h c 

fc*»«i:-r*«l«ffl5E«<0!aBS«*o 

M^fcJ:»)±ElHIia^*-y*S/-b« 

a»e£¥-r* c fc*»«i:-r4Efiai(*o«Bfi»ao 
«±icEfiyi*JB*-r.ac: ^*«F«i:-ra«i*H7E« 

CBfiRB 9 1 ffr>- htt»E±fcE»i«B«LT 
fe< cfc*f«S!:«M^7EK0ESM»0SBfi* 

So 

k^jS £ riff ^ffififcftaa-ra ^ t*mk 

rasas i i] ±Eff»n-;i/oiaft*3/-h«a« 

0«7XWfiJ; H5-80 'Cffi^fififcK^rs C 

-r « if 7 Ett®EMOT<D»&£&. 
[M&S 12] h*aHE«aK»fc:fla&f 55/- 

40 

±EX*v<fc»LTJLES'- h«KE*ff»-f*E» 
Hft»S l 3 ] ±E4Dj»X-r-^k:tt««RSWiDS»n 

>r;i/3Wi*a*nT^*ci:*»«fc-rai(i*ii 212 

ttQEBttttSBfi&B. 

rara&s 1 4 ] ±e*d&x -r- vv&mc >- mm 

nT^*c 1 2E«®E8£tt8i 

[«*Si5] ±EX# cn^x^ so 



*»«fci-*m*ii 5E«0ES»fl*Bssa.~ 
raa&s 1 7 ] E«i«Bratiiftt;fr-Bt6#yux^ 

MR 2: -T 5 IM&S l 4 1 5® Of Sg^i*^5igg 0 
[M&S l 8 ] ISS^figKgg^iin^Xx-^OtuTi 

4Ett®E8£tifl[&&II. 
[^0J3©l¥fflfclKfE] 
Co o o i] 

«0M(cEfl»««ALftEflHtfticBrr««0T« 
£ Q 

[0 0 0 2] 

*^««es«(W»] & nr^So 
[0003] Lneofsss^^, MAtf^fc** 

^->*««ES)itc»dc'r5 c tu:& oEastiTv 

So 

[0 0 0 4] ^LT. cft&«raoaia><*— 

[0 0 0 5] 

fcf^fcSK *oES«**S<LT«St: 
7bS*K«iit 1im%EflKttR9««fta60 
*^U>X©BBPtt***<-r*cfc, WHEfl»*& 

[0 0 0 6] cnB(i> tt¥S*B»*1150*fi. £r 

[0007] ma if, WB*fkofc»o**ft¥«kL 
TEa»**ffl»afkLfc*u-if t **e» • n*k& 

fflE®Bfcifi^t«:<Ttt3&&ftv\ 



(3) 



1 1 - 1 8 5 2 9 1 



[0 0 0 8] tJa0Kffififtlc»fcL»SE 
[0009] 

StlfcJPSO. 3mm«TO'>-h«Sfi±fc:ESJl^ 

[ooio] $m®m(ofa±ia^ u— yjeojHttiffc 

[0 0 1 1] CQCfctt* U>XOBHPftNAtS3E(0 
[0 0 12] 

f=D/2NA>WD f : UVXO&jSEK 

d : tmxsvxoymm 

NA :a*UyXOHP» 20 
WD : aWUyXoflFHEIB 
MASK =a/(na) 2 

X^a-ffSfi ocAX (NA) 3 
JS^A^KSS ocX/ (NA) 4 

[0 0 13] *»WOffi8«f*«, JPS0. 3mmttT 

CO 0 1 4] Sfc, ^E8ttft4)l|££fcl:. *Mtffc 

[0 0 15] ^05Mttff*<D=*fctfc0!l 
HflMc&lK «6©JP«**NA<kk:ffoT»<Lfei: 

y h^l/-703s^JL «B0£?ElRl£fcJ:S« 
SSfOiB*, Effl£?ft&*£fc£S£&«, «*4IH 
HA^-TSo 40 
[0 0 16] *cT^Sftfc<D*><* *»WOKJi*ffi 

[0017] tit. *¥&w<o$mmm*. a^-more 



[0 0 18] cti6«!ifi*& «3fi«H*«ffl-r*cii: 
T\ 0. 3 mmWTOv'- htt^£ffi^fc«^fcfc* 

[00 19] 

iwR<o$iM(omm «t\ *^*afflbrcE»« 

[0 0 2 0] *»ffi<0g^8«E{tO»**|fi)cfi. Bl 1 
■Tctatc, S?o. 3mmttT*DS'--htt»El±fc:E 

[0 0 2 1] i^-b«afilOEni2 3WBA2ti«M 
Officii, tr^K ^W^HOIHlO^^-v^JBfig^ 
tlT43D, ea^LTEiWaoSffiKlfelHlO/^^-V 

[0022] E«Jl2tt, JttE«lWto«*K:i4, &jg 

sitH. mksesw. wsfiSBSw. w^fe^ii^. 

[0 0 2 3] J£EH20ffiElLtt t iMSfcfSUTfi 

a, x^«afb«nBH9^tiBR3 ltesw 2 *s 

[0 0 2 4] ±5EO««©E»«ft«4x RM^^fl^S 
[0 0 2 5] Kg - EflW2flk gffi 1 «B©1^ 

s/- 1 «3b^ »f)t*fia»LTE» • ^£ <r 

££5 LTfc, *El©ff£#0. 3mmOT 

[0 0 2 6] lffll*^ u— y^sa 

»LTES-H4*fT31i^ ctiS-PJtUiOaaBKE 

C 1 tt, Ea*Bftt«ffl-r« l^lfMMfcfc^Tjft 

[0 0 2 7] co«t3a«jfi^6. ±EHHc^f«5i 

o^Efi»#^fei/^Ttt. >- httss 1 K#y 

[0 0 2 8] #y*-#*-h5/-htt, ^ffi±^x^ 

[0 0 2 9] H2tt, i¥cT 1 0 0 |imO#»JA-#*- 
0 n mW±t^U^T)taja*8 0 %l^±^7ikir 0 



(4) 



¥fffl¥- 1 1 - 1 8 5 2 9 1 



[0030] 400n m«±0»ft7ftt, yt£j&&im 

[0 0 3 1] C<D#*SL5H,>T, S^OfeO^I 

7 0 0 n mfitifiT? 1 00%mt 
0 0 nmT1i^0f^8 2%-pfe5A^, 8 2/9 
2 = 8 9. 1 %fc£S 0 CtDSffitt, JP2 1 0 0 /inO? 

(9 4. 4%) JcftSo 

[0 0 3 2] LfctfoT* S/-h«WElO»*©«* 
ffi3 0 0 /imD^gl?^ 94. 4%<D6*. "Tft 

75 0. i%#6ti*cklcft*. C£>&ffit4, Hffltc 
[0 0 3 3] ±iEK8W 2 LteS/- h tfSffi 1 

[0 0 3 4] 0314. r;l/=-^A^^X^e^S 
S&SK4 £ESW2*JBiSLfc5/-btt«fi 1 

[0 0 3 5] COWCtt, IBS! 2 ff^MfcttA/efc 
l2g^H4t±f ill 2 «3(p6fTtotl*. Lfctfo 

mzimtmmt* t-r&m&ici*, gsw2<d& 

[0 0 3 6] *SS«M*o«^Ki(4, ££12gjf 2tf£ 

[0 0 3 7] feSW4, H4fc^J:3ft£Ji#|»fc-r 
feS0^2P^t«fc»)IHIia/^->'^Jgjfi?*lfc 
■ (ftGfl») 2**rtL^S/-h«MEl*«*«K: 

[0038] 4>nuTS<ssffinA 1 3 w^ff ss^ 
■B!fiaa«»a«3Vfflv^6*u *<ojp£J4 2 0-7 0 /1 

[0 0 3 9] Sfe, Jtt*ttk:affi4:^3jS7tt, *Ett 

ffiSDA-8320, DA-8 3 10S^$5 o 
[0 0 4 0] C©»Ett«»S/--K WfctfBJWIItt 



JSiOiSn a DSDA-8 3 1 0<DftaS¥fc-3^T, 

JSH" Oasco V 7 5 0) fcffl^TSteLfclHk 3 0 0 

nm*t?Oi6««T9 0 96W±©«2ia**SL, #5 

[00 4 1] £fc flWB*K*ffl-rfc:BU *«MTfc' 
S&gftjjf l 3©aJB»fttT*t5^t^i/^i:*^ 

[0 0 4 2] LfctfoT, ±B*Etttt»S/-H4, ft 
¥ftttOffi^6»J»(H 1 3 £ LTHH*^***.*. 
[0 0 4 3] ±E£JHMEl 1 fcbTtt, 0J*tfJP£ 
1. 2mm, &SW40. 6mmO#y*-#*-H 

«*#«^6*i«. EfiW2±ttt, mwmm 

A^*5««H3 3b^filc*nT^So 
[0 0 4 4] ±aoJ:3ftJP«tfJf <flODafli^*-> 

[0 0 4 5] LtlWiC, ttM^fc«fc**tt (2 PS) 

TVS*** g^Xh, flSHft, p a n Si^Pll 

[0 0 4 6] 0!I;itf> S/-hx>*XttfcbT, ftHW 
5-1 6 2 3 0 #4iWMfflFF 6-6 8 5 2 7 

ftwntfasai/^ ««ftxH*«^**j&Efc-r 

[0 0 4 7] in*T, »mW08tEli:j:«S/-hjffi6 

40 Llil/\ 

[0 0 4 8] T-^Vi)^n-«ffx^Xjf 
UHLLfc5/-M4* tiD-;I/*«fflLTtT-W 

[0 0 4 9] *CT*»M7tt, ffl*tf)t¥«te*»fi 

so tc4:^, RiTaoux , ;*^si4^<^js-rao 



7 



(5) 



1$ KPF 1 1 - 1 8 5 2 9 1 

8 



[0 0 5 0] fitT\ *JHHfc:J:*«ByD-fexico^T 

[0 0 5 2] i/-bV>m2te7 0-3 0 0 nmOimmft 

t?z>(DtiW£L\s\ i/-h<D#nimt>i*^t\ fig* 

tftfy*-**— K #yxxr;k .7^;l/7rx*y 
*U7Y>«3b^»3BT**ao «af^X^O«^ 

[0 0 5 3] Jfefc, X^>;^KL/c77 7h»i 

fc*><D 0 ) K^h^7hu inj&E»LTx*:/ 
[0054] cofct, iraS&x-r-^ Of fcfc-sx*:/ 

><) OSfifcL 2/-bO^X<g»^Jtt)fe 5-6 0°C 
S^iSfi, ff * L < » 1 0 - 4 0 rftl/^SSfcRS-r 

So 

[0 0 5 5] EfP-M, *>-h<0#^X*£& 

j«J:0fe5-8 01Cfi^iH*, #£L<tt 5-4 OTCffi 

[0 0 5 6] ioJISE»K:J:DIHIi5^^>3WS 
¥*tifeV-h*3Ef5XK»jfiaTS"P?WlU X£y 

[0 0 5 7] 8J^T. K8M*/£«U &Bfcj£i;T« 
HMfcJ&SLfcgL fiU^tfflrB^DS^TTfc-r^X 
Wft-r-rX^fc-rSo 

[0058] ±cenitt, «i*.tfs±#«#7Vx* 

a^x*X**fB«fc7VX*. ifflES!7*-fX*»<D« 
SfS0ES«*ai»^x^y^§0?j56»CctD 

[0059] ahhu. i^TOiwa^i^i 

[0 0 6 0] WftfcbU 
5>$^r«fctt, T'UXSfcttU— *f-*y^-lfi&ffl 

[oo6 1] msi±. cn6-ao^n-fex*w*ttfc: 

[0 0 6 2] C©«BMBfcfc^T*->-h2 

[0 0 6 3] *LT\ 5^— h 2 lOfitJ&fiEBtC, XV^ 
xC^gp, GflWAHflk £®Bi7gi3cS5> ff*tt*«tf 

[0 0 6 4] x>#x<E§«ti, E»n-;l/2 4&tfX 
*V/*2 Sfr&HMlStu cin6h:J:oT^-h2 1* 



CO 0 6 5] ±E^-h2 Hi, LLTt±*VKP-;V 
2 6tcj:oTE»D-;i/2 4tBf£ojaf?ft-e##ftf^ 

tfl»ilcj:«*^tRjl:«ft»li:, ^«a^n- 
10 [0 0 6 6] E»n— ;l/2 4tcti, fidittfs/y n-y^ 

->-K2 lOjff^XKftK 

n-;l/2 4«fe 6 5-1 4 Ot. #£L<«10 
5-1 4 0tm o 

[0 0 6 7] ±Ex*y/<2 5tt, {N^tfftttR 

^nrfeo. coftaaxr— s>2 7*in8W- sera 
(■rat>^x^v^2 5) <DHn&i&Kfcj\ s/— boar^ 

X(»jftJ:0t5 — 6 01CKV>«fl[, ff^KlilO- 
4 OTCSf^iflfifc-rSo ft*, *Df»X-r-^2 7 04D«i 

[0 0 6 8] uOftP^X-r-^2 7tt, £»Xf— S>2 
8ilcKoTfeD, ±fEX*>/<2 5tf±B^-h2 1 
30 *BE»n-;I/2 4 fc0H?R#&#*HttLfc«* 
(Dlftt$3L-v hi:*f|pl-rsffillU:»BF-raSt?. ±K*> 
-h 2 102S»3fcattLT»»Rrfili:^tlT^« 0 
[0 0 6 9] »ai3.xy h 2 9*4, ft^y KStettX 

Offi«T*>-h2 1ttX#>^2 5^6H«*tl«o C 

40 [0 0 7 0] tt±tfx>#X(E¥»©«tf^«*tf, C 
(B?frSJ:xxy h 2 90->-bjg&£fi<D«tffc«, IBS 

[0 0 7 1] CCT% ±EIEfiUBfi8K«fctt»!IAffatt 
so fcttfiB*tffI-Bffit7 , UX3 2*^n^ f tiffl^6n, 12 



(6) 



»KPP 1 1 - 1 8 5 2 9 1 



10 



mmox>*y*\c*zim*ammQm!&iiL* tVx 

[0 0 7 2] ftfc, ±E©SH"ef±, Mftxx-^2 7 
*MWTI£i:U Hto^#>^2 5Tm*x>#^fi 

[0 0 7 3] JUtmctt* B7fc^*\j:3K:irn!!&¥©2 
7 a*rtBlLfc4nf»^7 : -^2 7tX*>;^fif2zy 
h3 3*l6CBfSia»2 7b*»J, X^^2 5^C 
©X^;Wa-7 h 3 3fc«#Lfc^T«#»ft 

S/- h 2 1 ©E»fr&?SS]n.-*j/ h 2 9 TCft 
X^>/<2 5A^OS/-h2 lOMHt^fT-So C<0 

X^y^IRtta-y F3 3&, X2V^2 5<i;£ 
tO. 3-0. 5mmIS, iS££{g<"f3 Q 
[0 0 7 4] ia&Xx— S^2 7 0»-h 2 1 <0jM 

2 7 c. 2 7d£tttt3Cfcfc.fc!K i/-h2 1©2£!> 

[0 0 7 5] SSWi, B8fcaVrj:3fc. "M/hfcffl 
^/fcS/Xf^i:t5Cfct?t5o *f£fc>^ fiflfctfX 
r > UX^/V h &<D <fc 3 fc^M^;!/ h 3 4 *f o n— 
;l/3 5. 3 6Hfc»H*U ->-h 2 1 fcmiyanrafe 
frt5«fc5lct5o *LT V C©&®^;I/h 3 4±£S 

»©x*://<2 s^s^is^ij-rso cnt^t). x#> 

^2 StaJfcXf— 5^2 7±3^6?WIa.- y h 2 9&W% 

[00 7 6] c<Dh#, H9tS5TJ:5J*:, ^-b2 l 
fc«JW>f FJL2 1 a*7VX*JT*tt**WF?l;2 1 
b«^i6yux^F©^ffifc:J:oTJB«LT^tf, X 
^>/<2 5 tS-ratftBRft^fT-fefit^Uxa 2§fc 

[0 0 7 7] fct±* xy^xe^SESWOfieB!, ft 



xK¥fflot(iffcE«-rntf <tv\ 

[0 0 7 8] ±2©«3Kfffi, UHSEJ:htf, 0Jx. 
tflf L ffl L«- T - ^-f fc J: * fi»x >#x <DM£<D £ 

A^SftlTSC fcttft<, £fc£'>0^5^VfcJ:x># 

x^^^nso 

[0 0 7 9] Mfflja*T«43il*L»«:^»SO. 
3mmt(TOf^^l 0 nmttT<D«BSf-CE»>£ 
JBA^&t^ffi-eSat-r* C fctf TIT, 

[0 0 8 0] 2£tc, 2/-Mio»9aS*iS<»^U > 
-bflMSDa**5*<-r scire* HH»ftl#ffl*»T? 

[0 0 8 1] 

[0082] mnwi 

/Co 

[0 0 8 3] ffil^fe#y*-#*--hS'-hfcfc, ff?7 
100/im. 12 5/inu 2 00/im(O4li 
T'feD, *0#^XiK&j£tt 14 5t, WBffftt2 0 n 

[0084] ip^x-f-^sa (x^y^aa) o 

/"Co 1 tc^-To 

[0 0 8 5] 



Xx-i/'iWC 


□ - JUS. kg/an 


x&2i£nm/nrin 




145 


15 


500 




20 


600 




25 


1200 




165 


15 


600 




20 


600 




25 


1200 




185 


20 


600 




195 . 


. 20 


1200 





©Sfi*SgjE£Sfi £t*Ch\z&K> 
[0 0 8 7] HMO 2 



# U h S/— h £>ttfc> 9 £ 7*;U7 7 X# U * so 



U7-f^>-h (H*-tf*>aH, *x 

O/P^ti 125fim, *9XC»j«tt 1 4 0°C> 
tt 1 0 n mttTffeSo 1SS%S2 JC^-To 



(7) WRW 1 1 - 1 8 5 2 9 1 

11 12 

[0 0 88] [S2] 





□ - ^JEkg/cm 


&&£bnn/nrin 




140 


15 


500 




20 


600 




155 


15 


600 




20 


600 




25 


1200 




170 


20 


600 




190 


20 


1200 





[0 0 8 9] mmm3 10 ff^lil OO/inu tf^Xlfc^Uil 7 Ot, jIJ3#Tte 

* >>- h (S*&j«drAttlSk ]Sffi£7- h V > [0 0 9 0] 











170 


15 


500 




20 


600 




190 


15 


600 




20 


600 




25 


1200 




200 


20 


1200 I 




210 


20 


1200 





[0091] mmi4 ^^->^g?^7o/: 0 t&m*m4K7Ft Q 

*y*-#*-h->--ho«to5k:*yx^u>7 L U7 [0092] 

°C, «H8r3 OnmMT) *ffll/\ Hfi&ffJ 1 fcl^ttfclHI 





□ - /Uffikg/cm 


j&a$Jtem/min 




135 


20 


600 


$&#)IZ&^& 


150 


15 


600 




160 


20 


600 




185 


20 


600 





[0 0 9 3] ;fVxfl/yfU7^l/-h^h©l 
[00 9 4] H«W5 



[0 0 9 5] fflWcS/-Mi, Jfc0lBM^fclMto7 



vmamvmj&to. G e : S b : T e = 

2:2: 5-CSSo 

[0 0 9 6] 0 1 ofcS-ri«*fflw\ tuie^;i/^y^ 

<Y FI5ISgK*fiSKLrc7^r;l/7 rx#'J*l/7-r» 
-Hc»LtiHlfl;^-y*6?Lfc. tSSfeSSKa* 
■To 

[0 0 9 7] 

»5] 











160 


- 15 


500 




20 


600 




185 


15 _j 


600 




20 


600 




25 


1000 




200 


20 


600 





50 



(8) 



ftBW* 1 1 - 1 8 5 2 9 1 



13 



14 



[0 0 9 8] SSfrfcfcWfcfrfccfcSfc, ^ftiafiR* 
CO 0 9 9] HSSflj6 

[0 10 0] ffifflL^^-httjfeOj|MW2^|ltt»J.5 



[0 10 1] 

Ti^PAi (C r) : 8 0 nm 

■=isWb (Co) : 8 0 nm 

(P t ) : 2 0 nm 

[0 10 2] 
«6] 





°-JU£Ekg/an 


a£&/£rrm/nri n 




170 


15 


600 




20 


600 




185 


15 


600 




20 


600 




25 


1000 





[0 10 3] Ktt^«%JBfi2Lfe5/-ht^Tfe, 
J«ffft»ftt*»6tift. 
[0 10 4] ^CT% L©^h^TA-Kf-fX 

[0 10 5] f £frt3> A-Kf-CX^Oifii: 

[0 10 6]ft£, ±!E»tt^Jf *^fi2Lfc»fc[HIini 

fig®) *±fcLT«E^«{t«B*»&Lfc7;V5-'> 

[0 10 7] COttffiTiSia@l£ (3 0 0 0-4 0 0 0 
rpm) *»&Sfi^*«H»IB*fit)«ofca, 



[0 10 8] 7;l/5-$AM©^«©ffilcfcn«c 

fffco 

[0109] «ak:TEo«WBi*jBfiEb, zzimm 

[0 110] 

#>«HR : 1 2 nm 

: 2 nm 



[0 111] *fcf \ m*l 2 5jtmO*'J*-#*-h 



[0 112] 

i/T-y^m&m (JS»J«R»«:Xt?>3-h) :iQ0-200nm 
7*nS/7-V*fif«ft* (JS») : 1 0 0~2 0 0nm 

COWSfeMEg^^^Lfc^-hJcSLT, [0 1 13] 

^»js fci^atiHio/^-yoK^fTofeo en* K7] 

a 7 ^^"To 







j&S&nrn/min 




150 


15 


500 




20 


800 




175 


15 


600 




20 


600 




25 


1000 




200 


20 


600 





[0 114] «taaffftfca?tttffl5ftfcjbV ins^ae 

?Sfitt, 2 6 0-2 7 OTCfcK^Cfcfr 
[0 115] 



50 



[0 1 l 6] Sfc, *«BBO«Hfim H&Sfflcfcft 



(9) 



KfSS¥ 1 1 - 1 8 5 2 9 1 



15 



16 



[0 1 ] *BB!*»H LfcES(i(tO-«*arr«W»f 
®0T*fe3 o 

[0 4] *»W*afflLfeE»SW*0?6K:flfi0W*S 
[0 5] E3flilE¥^6JT-Btt#*-eoia*-JtLTff 
[06] x^y^SWary nci Dttaox^v^* 



S0*?&*o 

[0 7] i^iTffli^ns»f-^©-i^^ 



[0 8] ^;l/h£J:DlSaox^y^*|lH^S«ft*^T 

[0 9 ] $/- h ^otftiiftft jLo^a^^-r fi»« 

[01 0] IESJlOJgfig»tlHI0jg¥*fT3S!iiS»O 

10 — «(*^-r«SBn»ft5o 

i S/-h*0ME. 2 BH, 3 SJ*»E, 2 4 
E^o— ;k 25 x$r>/^ 27 iraixf-^ 2 

9 ^1-7 h 



[01] 



[02] 



[03] 





200 300 400 SOD 500 700 600 
S £ ( nn) 




(10) 



WfHW 1 1- 1 8 5 2 9 1 




22 21 



(11) 



WKI¥ 1 1-18 5 2 9 1 



CH9] 




mi o] 




(51) In t XI. 6 »B'JE# FI 

G 1 1 B 11/10 5 11 G 1 1 B 11/10 5 1 1 A 

5 4 1 5 4 1 D 

5 4 1 A 



